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 Heterogeneous preferences for agricultural landscape 
improvements in southern Finland 
 
Abstract  
In planning landscape-related policy, such as agri-environmental measures, the European 
Landscape Convention emphasizes taking into account the population value and the place of 
various stakeholder groups in landscape benefits. In this study, a choice experiment was employed 
to evaluate a programme that provides certain landscape attributes in a typical agricultural area. The 
data from a municipality-level case study from southern Finland revealed that the most valued 
attributes were the renovation of production buildings and the presence of grazing animals. A latent 
class model with covariates indicated the existence of heterogeneous preferences regarding the 
utility received from landscape programmes, although the proportion of loosers did not exceed a 
fifth of the respondents.  
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1. Introduction   
The agricultural landscape is under transition due to changes in cultivation systems, urban 
settlement, energy production and delivery, as well as land abandonment. The change has varied in 
rate between regions, but is often permanent and inevitable (Palang et al., 2004: 1). In Finland, 
despite the current agricultural policy, the agricultural landscape in southern and western parts of 
the country is also losing its diversity under intensifying agriculture (Hietala-Koivu, 2002). 
Meanwhile, in northern and eastern Finland, the agricultural landscape is facing the pressure of 
aforestation.  
In its current state, the agricultural landscape in Finland still provides public goods for people as 
a recreational environment, and as a basis for everyday life. The importance of the agricultural 
landscape for culture, the rural livelihood and identity is well recognized (Soini et al., 2008). 
Although currently only 8% of the land area of Finland consists of open agricultural land, the 
majority of the agricultural environments are located in the most densely populated southern parts 
of the country, and their importance is therefore considerable. Agricultural land plays a particularly 
important role as a close-to-home recreation environment, accounting for 180 million day trips 
annually (Pouta and Ovaskainen, 2006) and having particular importance around towns and cities in 
suburban and rural areas. 
Countries that have ratified the European Landscape Convention, including Finland, are 
required to take landscape considerations into account in their legislation, but are given the freedom 
to determine how the agreement is implemented (Dejeant-Pons, 2006). The agreement emphasizes 
that member states should assess the landscape, by taking into account how the population and 
various stakeholder groups value the landscape benefits. This recommendation creates a strong need 
and targets for the inclusion of citizens’ perceptions in policy making (Antrop, 2004, 2005; Eiter 
and Potthoff, 2007; Scott and Shannon, 2007; Sang et al., 2008; Jones, 2007). Landscape preference 
studies could provide this information to assist in decision-making when defining policies that 
affect the agricultural landscape. 
Active farmers maintain agricultural landscapes, partly independently and partly under the 
control of agricultural policy, particularly under its environmental measures. However, the policy 
covers active farmers, while landowners not engaged in farming are outside the focus. Some 
landscape elements might also have been excluded from these measures, although their provision 
would be in the interest of local people. The Finnish agri-environmental scheme includes the basic 
obligation to keep the landscape open and managed. Landowners have the opportunity to apply for 
special support for the promotion of landscape diversity, such as field edge management, margin 
and wetland creation, and for the rehabilitation and maintenance of old farming buildings and stone 
walls. While rarely used, registered associations also have the opportunity to apply for special 
support to enhance biodiversity and traditional biotopes. Although these, as well as other landscape 
relevant measures exist, the current policy is not planned by considering citizens’ perceptions of the 
agricultural landscape. Instead, it is generally believed that the policy objective is the financial 
support of farmers, while at the same time more attention should be paid to the actual 
environmental benefits of agri-environmental schemes.  
The value of agricultural landscapes in general has been found to be positive and even 
considerable in non-market valuation studies (Dillman and Bergstrom, 1991; Ready et al., 1997; 
Hackl and Pruckner, 1997; Rosenberger and Walsh, 1997), particularly in comparison to the returns 
from traditional farming (Fleischer and Tsur, 2000) or reforestation (Raffaelli et al., 2004; 
Karjalainen and Komulainen, 1998; Tyrväinen and Tahvanainen, 2000). However, Pouta and 
Ovaskainen (2006) do not support the idea that agricultural environments in their present state could 
be an attraction for recreational visitors to rural areas. As agriculture is strongly subsidised, partly 
for its provision of public goods and multifunctionality, it would also be important to focus on 
increasing the production of these public goods. The scenic properties of agricultural land could be 
fully utilised by evaluating how the management of these agricultural areas could promote their 
landscape values.  
But how feasible is it to take the landscape preferences of citizens into account, as citizens are 
unlikely to be a homogeneous group and will undoubtedly include individuals with different 
landscape perceptions? Landscape perceptions have previously been examined among various 
socio-economic groups such as farmers, other residents, authorities and visitors (Willis et al., 1995; 
Bonnieux and Le Goffe, 1997; Rampolinaza and Dachary-Bernhard, 2007; Verbič and Slabe-Erker, 
2009). In these studies, the incorporation of preference heterogeneity for landscape improvement 
has been restricted to the estimation of choices separately for each user group, or the association of 
individual characteristics and their interactions with certain landscape attributes. Relaxing these 
predefined assumptions with a latent class model, Morey et al. (2008) managed to examine 
individual responses to attitudinal questions concerning landscape preservation. However, choice-
based models capable of revealing the heterogeneity of preferences for various attributes of the 
agricultural landscape are still rare in the literature (Scarpa et al., 2007).   
In this study we were interested in estimating the local-scale benefits of landscape management 
in a typical agricultural area in southern Finland. The first objective of the study was to analyse 
residents’ preferences for different landscape measures targeted at agricultural lands. The second 
aim was to define whether heterogeneity of preferences exists or whether there are some general 
tendencies for all citizens that could be taken into account. To facilitate future cost-benefit 
examinations of landscape management programmes, we also report the welfare measures in 
monetary terms of a few landscape managements programmes. To measure the benefits of a 
landscape conservation programme, i.e. the willingness of respondents to pay for various landscape 
attributes, and to observe their heterogeneity, we conducted a choice experiment (CE) and applied 
latent class analysis. The study area comprised the agricultural land in Nurmijärvi in Southern 
Finland, which is an area in close vicinity to the Helsinki metropolitan area.  
2. Previous literature on agricultural landscape preferences and their 
heterogeneneity 
The importance of agricultural landscape preservation has been extensively commented on in the 
literature. Previous studies have revealed that people are primarily motivated to support agriculture 
so as to ensure the preservation of the agricultural landscape (Drake et al., 1991; Hasund, 1998). 
The willingness of residents to pay for land preservation has been associated with the environmental 
and cultural values attached to the agricultural landscape (Sayadi et al., 2005, 2009; Rosenberger 
and Walsh, 1997). More policy-oriented studies have investigated the effectiveness of agri-
environmental schemes and examined whether the compensation addressed to landowners for 
providing landscape amenities has been in line with public preferences (e.g. Hackl and 
Pruckner,1997; Kline and Wichelns, 1996; Campbell et al., 2005). 
In previous studies on landscape values, the focus has varied from a general assessment of the 
importance of the agricultural landscape to more specific features. Regarding the latter case, the 
attributes selected have originated from the local landscape conditions in each case study area. 
Rambonilaza and Dachary-Bernhard (2007) focused on the integration of farm buildings into the 
landscape as well as on the management of two scenically important biotopes, hedges and 
scrubland. Scarpa et al. (2007) evaluated landscape attributes such as the improvement of mountain 
land, stonewalls, farmyard tidiness, and cultural heritage, with farmyard tidiness being the most 
highly valued attribute on the aggregate level. The nature of the vegetation layer, level of incline 
and level of construction composed the landscape and agrarian components in the research of 
Sayadi et al. (2005, 2009). 
Several studies have commented on the heterogeneity of landscape preferences, implying the 
different perception each individual or group of individuals has of the surrounding landscape (e.g. 
Zube, 1987; Rambonilaza and Dachary-Bernard, 2007; Morey et al., 2008). It has been shown that 
factors such as an individual’s personality (Abello and Bernaldez, 1986), education (Kent, 1993), 
environmental orientation (Kaltenborn and Bjerke, 2002) and area of residence (Norton and 
Hannon, 1997; Brody et al., 2004) affect environmental perceptions. As Ittelson (1973) stated, 
“landscape can be valued differently, partly because it provides a great deal of information, only 
some of which is received by any one individual. For some the value is related to present 
opportunities and for others may be associated with future opportunities. The way we see and value 
landscapes is in large part a function of what we do in them.”  
Heterogeneity in agricultural landscape preferences has been analyzed by comparing 
predetermined population groups such as residents, visitors and the general public (Willis et al., 
1995) or local residents and tourists (Rambonilaza and Dachary-Bernard, 2007), but also by 
incorporating the domicile status in the model for valuation (Verbič and Slabe-Erker, 2009). Scarpa 
et al. (2007) considered the heterogeneity of taste for rural landscape improvement measures by 
employing a mixed logit with distributional assumptions of implied individual-specific willingness 
to pay (WTP) estimates. However, the study did not reveal the cause of the heterogeneity among 
respondents. On the other hand, Morey et al. (2008) contributed to the subject of landscape 
heterogeneity without having pre-determined user groups or individual characteristics. They 
examined the possibility of revealing a discrete number of classes within the same sample by 
employing a latent class model based on attitudinal measures. All in all, few studies have modelled 
preference heterogeneity concerning agricultural landscape attributes and thus provided 
opportunities to identify winners and losers in various management schemes. 
The methodological development of choice modelling allows marginal values for different 
attributes of various goods and services to be estimated (Colombo et al., 2009). At the same time, 
analysis of CE data with mixed logit models provides an excellent opportunity to incorporate 
heterogeneity in preferences, and random taste variation in particular. Most recently, advanced 
models that examine the sources of heterogeneity have been employed, such as random parameters 
logit with interactions (RPL) and latent class models (LCM). The latter have gained increasing 
recognition for being able to explain systematic preference heterogeneity not at the individual level, 
as RPL implies, but instead at the segment level. 
 
 
 
3. Data and methods  
3.1. Case study area 
The case study area for conducting a survey on the general population was selected from southern 
Finland such that the typical southern Finnish agricultural landscape was represented, with the 
emphasis on grain production and some variation within the population living in the area. The 
selected area, the municipality of Nurmijärvi, belongs to the urban fringe of the Helsinki 
metropolitan area, as its distance from Helsinki city centre is 37 kilometres. However, the landscape 
is still rural. The case study area included the villages of Lepsämä, Perttula and Nummenpää, all 
established since the 15th century. Since 1940, the number of farms has steadily decreased, but the 
arable area has remained the same, implying the intensification of agriculture. The villages have 
been desirable locations for those seeking a rural lifestyle and have attracted new inhabitants to 
settle in single-family houses. The population consists of local farmers and previous residents, as 
well as newly arrived rural settlers. About half of the working residents are employed outside 
Nurmijärvi. 
 
3.2. Survey method 
The data were collected via a questionnaire survey in March 2008 mailed to all households in the 
postal areas that overlapped the study area. In total, 2172 households, comprising both landowners 
and residents without land ownership in the area, were included. To facilitate a high response rate, a 
reminder postcard was sent after one week and the survey was finally mailed again to those 
households that had not responded (Dillman, 1978). The survey yielded a total of 630 responses, i.e. 
a 29% response rate. The summary statistics for the sample and the Finnish population are 
presented in Table 1. Although the sample was from a semi-rural area on the periphery of urban 
conurbations in southern Finland, it represented the Finnish population quite well. 
 
Table 1. Socio-demographic profile of respondents (N = 630) 
 Sample average Finnish 
population 
average* 
Gender (% of females) 54.6 51 
Age (mean years of age) 51 41 
Education (% of higher education level) 49.2 26 
Household size (mean) 3.01 2.14 
Mean gross income, 1000 euros 57 49 
* Tilastokeskus, 2008a, b 
 
3.3. Questionnaire 
In the choice experiment we aimed to focus on those landscape elements that were important in the 
landscape for residents but that could be provided by local landowners. The elements were also 
selected so that they could be integrated with the environmental policy of agriculture. Such aspects 
of land use as the building of new houses and road construction as well as forest cuttings were 
omitted, as they were controlled, for example, by local land use planning or by forest policy.  
The previous Finnish literature provided some insights into relevant attributes. According to 
Tahvanainen et al. (2002), buffer strips along main ditches and rivers are considered to have a 
positive effect on the scenic beauty, as does active agriculture instead of afforestation (Karjalainen 
and Komulainen, 1998; Tyrväinen and Tahvanainen, 2000). General public discussion has pointed 
out the rarity of grazing animals in the landscape and the presence of old ramshackle production 
buildings, as new production technology requires new types of production environments. New 
reflections of the possible attributes were searched for by a multidisciplinary team of landscape 
planners, architects, cultural geographers, agricultural experts and economists and further developed 
during an expert field trip. The attributes and their levels were tested in discussion with local 
officials. The five selected attributes were the proportion of uncultivated land, the number of plant 
species, the presence of grazing animals, the management and condition of water buffer zones and 
the state of production buildings (Table 2). Group discussions and a pilot study were conducted to 
further test the questionnaire, and particularly the attributes and their levels. 
As the current agri-environmental scheme in Finland will remain in effect until 2013, we 
designed a hypothetical local policy of landscape value trade (Hackl et al., 2007) to provide a 
landscape management programme and to collect the funds for the programme from the residents. 
Before proceeding to the choice questions, respondents were informed about the functioning of a 
local agricultural landscape value trade scheme. Residents would pay for the landscape services 
provided by the landowners. In this way, they would contribute to increasing the landscape value 
and amending landscape deterioration. Landowners, on the other hand, would participate in the 
trade if they perceived the compensation of their services to be sufficient. The trading body was left 
open in the questionnaire to avoid taking a stand in possible local controversies. The landscape 
value trade agreement would follow a planned duration of 10 years. 
After introducing the policy, the landscape elements, i.e. attributes, were described by utilizing 
photographs for illustration. All attributes were specified on three different levels, the first of which 
corresponded with the current situation, while the remaining two assumed improvements in the 
agricultural landscape. Management options were associated with an average annual cost, which 
ranged from €0 (status quo) to €200 with 11 discrete levels. Respondents then chose their preferable 
option, i.e. 1 or 2, or the present state of the landscape, within six different choice sets (Table 3). All 
respondents, i.e. residents as well as landowners, responded to the choice experiment as a purchaser 
of landscape services.  
 
Table 2. Summary of the attributes and their levels used in the choice experiment  
Attribute Level 
Proportion of uncultivated land  10% 5% 0% 
Number of plant species in 100 ha 3 5 10 
Grazing animals No animals Horses Horses and cattle 
Water protection zones (width and 
management)  7m width and mowed 15m width and mowed 15m width and natural 
State of production buildings  Half are ramshackle All tore down All renovated 
Expenses (€/per person/per year) No fees, €5, €10, €20, €30, €40, €50, €70, €100, €150, €200 
 
The six attributes and their varying levels allowed a large number of alternatives to be 
constructed. To reduce the number of alternatives and choice sets, we used a balanced overlap 
design (Sawtooth software) and ended up with 40 versions of the questionnaire. The balanced 
overlap procedure allows for some overlap of the attribute levels within the choice task and makes it 
possible to include interactions of the attributes in the choice models. 
 
Table 3. An example of a choice set  
  
At present Alternative 1 Alternative 2 
Uncultivated fields 10% 10% 5% 
Number of plant 
species 
3 3 10 
Grazing animals no animals no animals horses, cattle 
Water protection zones 7 m, mowed 15 m, natural 15 m, mowed 
Production buildings half are ramshackle all torn down all renovated 
Household expenses for 
2009–2018  
€0 / year €70 / year €40 / year 
My choice is (  ) (  ) (  ) 
 
The rest of the questionnaire included a set of questions concerning the following themes: 
respondents’ activities in the area, evaluative perceptions of various landscape elements and 
landscape changes. Environmental attitudes were also defined according to dispositions on agri-
environmental issues such as water conservation, biodiversity and odour control, among others, 
which were measured on a five-point scale from very important to insignificant. These scales were 
combined to form a sum variable for environmental attitudes. A list of items depicted respondents’ 
attachment to as well as appreciation of the landscape under analysis. Seven items measured 
respondents’ attachment to the place and three items their appreciation of the place. In addition, 
respondents were asked to provide their level of agreement with eight items regarding landscape 
value trade. We also measured their opinion of the landowners’ responsibility for providing 
landscape benefits with eight statements (Appendix 1). The socio-demographic profile of the 
respondents was obtained from a set of questions regarding gender, age, land ownership, 
occupation, income, household size and the location and length of residence in western Nurmijärvi. 
The final part of the questionnaire was addressed to landowners only, asking their opinions on 
landscape value trade and their willingness to adopt the suggested farming practices. 
 
3.4. Statistical model   
3.4.1.  Model types 
The random utility model is the typical approach to theoretically understand respondents’ choices 
between environmental alternatives. In the model, utility contains a deterministic component and a 
random component unobservable to the researcher. The deterministic component consists of the 
environmental attributes. The random utility-based choices are typically modelled econometrically 
with a conditional logit model (CL). This, however, assumes a similar preference structure for all 
consumers, which implies that all respondents have the same preference for the attributes. Socio-
economic variables can be included as interactions with attributes, or different models can be 
estimated for sub-populations. These are appropriate approaches to examine heterogeneity if there 
are strong, theory-based assumptions regarding the sources of heterogeneity (e.g. Champ et al., 
2003). However, as in our case, with no strong a priori assumptions regarding the sources of 
heterogeneity, latent class models (LCM) were more appropriate. Colombo et al. (2009) concluded 
that LCM were superior to both random parameters and covariance heterogeneity models, 
indicating that preference heterogeneity in the specific data could be better explained at the segment 
level than at the individual level. In this study, we were particularly interested in defining resident 
groups having a similar preference structure within the segment. Hence, we applied an LCM 
(Boxall and Adamowicz, 2002). To allow consumer heterogeneity in the random utility model, the 
utility obtains the form: 
 
sninissni XU εβ +=       (1) 
 
where U is the utility an individual n obtains from the good i. The heterogeneity is included in the 
model with a class s, β is the vector of parameters, X is the vector of attributes and ε is the random 
component in the utility function. Heterogeneity is statistically included in the LCM by 
simultaneously dividing individuals into behavioural groups or latent segments and estimating a 
choice model in these classes. In each latent class, preferences are assumed to be homogeneous, but 
preferences and hence utility functions are assumed to vary between the segments. 
The deterministic portion of utility can be separated into a component related to attributes of the 
choices and a latent component related to the socioeconomic and psychometric characteristics of the 
individual (Boxall and Adamowicz, 2002). Thus, the probability that an individual will select 
alternative I, conditional on being in segment s, can be expressed as follows: 
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where Z is the vector of individual specific variables and λ the vector of related parameters to be 
estimated. The first term in parentheses on the left-hand side is the probability of membership of 
class s and the second term is the probability that individual n, who belongs to class s, chooses 
alternative i from a particular set I, which consists of j alternatives. The notion behind this is that the 
population consists of a finite number of groups of individuals (segments), each characterized by 
homogeneous preferences (Birol et al., 2006). Individual factors affect the choice probability 
indirectly by predicting segment membership. 
The parameters for the attributes and individual characteristics are simultaneously estimated by 
maximizing the likelihood function in the state of incomplete prior information of class membership 
or choice probabilities. In the estimation, unobserved information is replaced with expected values 
and the maximum likelihood estimation is thereafter performed as if these values were correct. The 
estimation results could then be used to update the original expectations. This process is continued 
until the change in the log-likelihood function becomes very small. The estimation is carried out by 
assuming first one class, then two classes, three classes and so on. In each step, the explanatory 
power of the model is assessed to decide on the optimal number of classes. For this purpose, we 
used the minimum Bayesian (BIC) and Akaike (AIC) information criteria, which are log-likelihood 
scores with correction factors for the number of observations and the number of parameters. Based 
on the maximum probability, each respondent can be located in a certain segment. 
The LCM also provides information necessary to calculate the welfare change related to a 
hypothetical policy change. For a simultaneous change in some or all attribute levels, the 
compensation surplus can be derived using the formula described by Hanemann (1984) under the 
assumption of no income effects among respondents of the same group:  
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where sp,β  denotes the absolute value of the coefficient associated with the price attribute for class 
s, or else the marginal utility of income. Term 1
, isi Xβ  represents the indirect utility derived from 
attribute i over J choices at the state to be valued, while 0
, isi Xβ  is the corresponding utility in the 
baseline state. The impacts are summed over I attributes. Because values of βp,s and βi,s differ 
between the classes, the WTP accounts for heterogeneity in consumer preferences for an 
environmental programme. These differences in preferences are hidden in a single aggregate 
measure in the conventional conditional logit model, but are taken into account by weighting Eq. 
(3) with the class membership to derive an aggregate measure of welfare change (Boxall and 
Adamowicz, 2002): 
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For the linear utility index, the marginal WTP estimate or the implicit price for attribute i is 
provided by the ratio of the coefficient for any attribute si,β to the negative of the coefficient for the 
price attribute sp,β with all else remaining constant: ( )spsiMWTP ,, ββ−=  (Louviere et al., 2000). 
Implicit prices represent the WTP for a 1% increase in the quantity of the attribute under analysis or 
the WTP for a discrete change if the attribute is categorical (Colombo et al., 2009).     
The mean WTP1 for a particular choice scenario that is defined in terms of attribute levels can 
be estimated by substituting the estimated parameters in the formula below (e.g. Colombo et al., 
2009; Casey et al., 2008; Kosenious, 2010; Birol et al., 2006):  
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The Delta method can be used to estimate the confidence intervals for the implicit prices. The 
method is an approximation solution so as to specify the variance of WTP under the assumption that 
WTP is given by the ratio of normally distributed variables, i.e. si,β  and sp,β , when the model is 
estimated using a large sample (Hole, 2007). Thus, it is assumed that WTP is normally distributed 
symmetrically around its mean and the delta estimate of its variance is given by the relationship:  
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Estimation of the confidence interval for the WTP estimate is now straightforward: 
( )WTPzWTP a var2/± .2  
 
3.4.2. Model specification 
The conditional logit (CL) model offered the base model to obtain a general idea of the effect of 
attributes on the choice. In the estimation, an alternative specific constant was included that 
captures the deviation from the status quo option and also the variation in preferences not explained 
by the variables. It has been argued that this constant is important in order to interpret the 
preferences of individuals, while exclusion of this term would lead to biased attribute parameter 
estimates (Morrison et al., 2002). Hoyos (2010) suggests that it is useful to include it, even if the 
attributes are generic. Hence, the probability of selecting a particular alternative depended on the 
attributes of the alternative, but also on a constant term, which was equal to ‘1’ for choosing 
alternative 1 or 2 and ‘0’ for preferring the present state. The model was estimated using the 
Limped NLOGIT 3.0 software package. 
The LC model was estimated by including the same attributes and constant as in the CL model 
and applying dummy coding for the nominal attributes. We proceeded to an LCM with individual 
characteristics, i.e. socio-demographic as well as attitudinal factors, as covariates to provide further 
insights into the heterogeneity in preferences. Several attempts were performed using different sets 
of covariates. The characteristics that were finally included in the model were land ownership, 
                                               
1
  Formula (5) comprises a simplification of the generalized formula (3) described by Hanemann (1984). The attributes 
examined in our choice experiment analysis were considered generic in the sense that the same attributes within the 
same defined level limits were presented across all three alternatives. In addition, the policy changes and the estimation 
of the relevant welfare measure were referring to an improvement on the status quo situation, and thus only one 
alternative entered the deterministic part of the utility function. In the case of a multiple alternatives model, the welfare 
impact of a change in the levels of one alternative will also be determined by the utility at all other alternatives 
available.  
  
2
 Alternative approaches to calculate standard errors of the welfare measures involve simulation techniques such as the 
Krinsky-Robb procedure and bootstrapping techniques (Hole, 2007). 
income, residency, and frequency of activities. Dispositions towards environmental issues, 
landscape value trade and landowners’ responsibilities for landscape management were also found 
to be significant factors. Two more attitudinal variables, i.e. attachment to the place and 
appreciation of the place, were also among the covariates (Appendix 1). For these final variables, a 
reliability analysis was employed so as to obtain confirmation that both sets of items measured the 
corresponding concept. Cronbach’s alphas were 0.89 and 0.62 respectively. The model was 
estimated with Latent GOLD Choice 4.5. 
Before concluding on the final covariates, several variables were tested to examine their affect 
on segment membership. Although we would expect that individual characteristics such as farmer 
profile, length of residency and rural background would comprise factors for segment formation and 
indirectly affect landscape preferences, this was not the case. Farmers were represented by only 
5.4% of the sample, and thus no reliable explanation could be provided. Almost 60% of the 
respondents had been living in the area for more than 11 years, but their responses were not 
systematically associated with choices. The same applied for those respondents who had been raised 
in a rural environment. 
 
4. Results  
 
4.1. Conditional logit 
In the CL model, from among the landscape attributes, only grazing animals, i.e. horses alone or 
horses and cattle, and the renovation of production buildings had a significant positive effect on the 
choice of landscape management alternatives (Table 4). Natural buffer zones increased the choice 
probability with a significance level of under 0.1. Increasing costs highly and significantly reduced 
the probability of choosing the alternative. The ρ2 statistic for the model was relatively low, being 
0.13. The constant for choosing an alternative suggests that utility will decrease away from the 
status quo state. This and several non-significant variables supported the idea to test the 
heterogeneity of landscape preferences. The motivation was to test whether the nonsignificant 
attributes were perceived by some of the respondents as negative and by others as positive 
landscape elements. 
 
Table 4. Conditional logit model 
Attributes Coefficient P-value 
Status quo a a 
Alternative  -0.55 0.000 
Uncultivated 0.00 0.870 
Plants  0.01 0.570 
No animals a a 
Horses  0.89 0.000 
Horses & cattle 1.15 0.000 
Waterbuffer_7m a a 
Waterbuffer_15m 0.05 0.480 
Waterbuffer_15n 0.12 0.090 
Buildings_half ramshackle a a 
Buildings torn down -0.06 0.400 
Buildings renovated 0.63 0.000 
Expenses  -0.01 0.000 
   
No. of observations        2861  
No. of respondents 540  
Log Likelihood -2739  
Correct predictions 0.521  
ρ
2 (overall) 0.126  
 
4.2. Existence of heterogeneity; Latent class model with covariates  
In order to examine the existence of heterogeneity of preferences, a 1- to 6-segment LCM with 
covariates was employed. Following the suggestions of Kamakura and Russell (1989), Gupta and 
Chintagupta (1994) and Swait (1994), the minimum BIC and the AIC criterion were instead used so 
as to define the optimal number of segments. Table 5 presents the estimated results. The minimum 
AIC criterion for a 1- to 4-segment solution was fulfilled, but BIC slightly increased. Finally, the 4-
segment solution was found to be preferable over the 3-segment model by applying the 
bootstrapping method. The estimated p-value was lower than 0.05 (p = 0.000), indicating that the 
improvement by going to a 4th segment solution was statistically significant.  
 
Table 5. Criteria for verifying the optimal number of segments 
Number of 
segments 
Log likelihood ρ2 Parameters AIC BIC 
1 -1974.86 0.1377 10 3969.716 4009.117 
2 -1487.03 0.4481 32 3038.059 3164.144 
3 -1392.91 0.5318 54 2893.826 3106.595 
4 -1349.12 0.5585 76 2850.242 3149.695 
5 -1310.41 0.5985 98 2816.83 3202.967 
6 -1275.75 0.6335 120 2791.503 3264.324 
 
The model explained almost 56% of the variance in the dependent variable and predicted as much 
as 79% of the choices correctly. Based on maximum probability, segment 1 was represented by 
almost the majority of respondents (48.24%), and segments 2, 3 and 4 by 24.11%, 21.07% and 
6.59% of the sample, respectively (Table 6). Although the 1-segment solution (or the above-
mentioned CL model) suggested that respondents’ utility would decrease away from the status quo 
state, the 4-segment solution revealed that this would only apply for a small proportion of 
respondents (21% of the sample) and not for the whole sample.  
 
The attributes that were insignificant in the 1-segment model obtained both negative and positive 
coefficients in the 4-segment model, at least at a 5% significance level, implying that choices within 
segments are based on different utilities. The positive and significant sign of the alternative specific 
constant suggested that to increase their utility level, 78.94% of respondents, i.e. segments 1, 2 and 
4, were in favour of choosing either of the alternative options. On the contrary, only 21.07% of the 
sample, represented by segment 3, preferred the present state of the landscape.  
 
The model revealed the heterogeneity between the segments in preferences for landscape attributes. 
In segment 1, respondents determined their choices mainly by the presence of animals (Horses and 
Horses&cattle) in the landscape, as well as renovated buildings. Segment 1 respondents also 
showed a positive preference for the number of crop species, although at a lower significance level.  
The behaviour of segment 2 members followed almost the same pattern as segment 1 respondents, 
but improvement in the management of water buffer zones significantly determined their choices. 
Segment 3 members made their choices mainly based on the cost of the alternatives and not on the 
landscape attribute level, as the large estimate of the expenses parameter for this segment denoted. 
Segment 4 respondents were most positively affected by a lower proportion of uncultivated land. 
They did not prefer improvements such as tearing down ramshackle productions buildings. The 
increasing cost of any alternative negatively affected the respondents’ choice in all segments, as 
expected.  
 
 
Table 6. Latent class model with covariates  
 Four-segment model with covariates  
Attributes Seg. 1 
“Majority: animals 
and buildings 
matter” 
Seg. 2 
“Positive towards any 
improvement” 
 
Seg. 3 
“Expenses 
conscious” 
Seg. 4 
“In favour of 
natural 
development” 
 
Coefficient  
(standard error) 
Utility function     
Status quo a a a a 
Alternative ***2.031 (0.316) 0.121 (0.386)  ** -1.767 (0.878) **0.970 (0.555) 
Uncultivated 
-0.004 (0.012) -0.012 (0.030) 0.121 (0.079) ***0.111 (0.044) 
Plants  *0.020 (0.017) 0.030 (0.036) 0.071 (0.089) -0.066 (0.067) 
No animals a a a a 
Horses  ***1.159 (0.123) ***1.279 (0.280)  0.712 (0.767) 0.492 (0.439) 
Horses & cattle ***1.565 (0.136) ***1.507 (0.315)  0.893 (0.844) 0.216 (0.493) 
Waterbuffer_7m a a a a 
Waterbuffer_15m 
-0.020 (0.119) *0.403 (0.279)  *0.965 (0.560) 0.222 (0.493) 
Waterbuffer_15n 0.073 (0.122) ***0.828 (0.317)  -0.833 (0.927) 0.247 (0.480) 
Buildings_half ramshackle a a a a 
Buildings_torn down *-0.186 (0.122) -0.166 (0.290) 0.340 (0.628) ***-1.976 (0.597) 
Buildings_renovated ***0.731 (0.125) ***1.326 (0.293)  0.052 (0.935) **-0.641 (0.396) 
Expenses  ***-0.010 (0.001) ***-0.067 (0.009)  ***-0.208 (0.061) ***-0.011 (0.005) 
Covariates 
    
Constant  - 2.739 (2.247) ***8.002 (2.387) 4.737 (4.301) 
Ownership - **0.847 (0.449) 0.143 (0.503) 0.443 (0.870) 
Income_lower level a a a a 
Income_middle level - 
-0.271 (0.391) -0.282 (0.417) 0.506 (0.928) 
Income_high level - 
-0.058 (0.468) *-0.663 (0.515) 0.786 (0.968) 
Resident_Lepsämä a a a a 
Resident_Perttula  - ***-1.065 (0.509) **-0.832 (0.458) *0.932 (0.768) 
Resident_ Röykkä - 
-0.210 (0.470) ***-2.198 (0.626) 0.457 (1.174) 
Frequency_activities - 
-0.026 (0.030) ***-0.060 (0.029) *0.067 (0.048) 
Env.attitude - 0.137 (0.373) ***-1.189 (0.367) 0.002 (0.617) 
Land.value trade view - ***-1.387 (0.384) ***-2.666 (0.445)  ***-1.957 (0.805) 
Owner responsibility  - 0.177 (0.439) ***1.814 (0.486) -0.453 (0.778) 
Attached_place - **-0.517 (0.318) **-0.639 (0.331) *0.854 (0.678) 
Appreciate_place - *0.602 (0.408) 0.286 (0.381) **-1.742 (0.584) 
     
Proportion of respondents % 48.24% 24.11% 21.07% 6.59% 
No. of observations        2083    
No. of respondents 380    
Log Likelihood -1349    
Correct predictions 0.787    
ρ
2 (overall) 0.559    
ρ
2
 (for each class) 0.302 0.479 0.267 0.189 
*** 1% significance level, ** 5% significance level, * 10% significance level  
 
The model also revealed the membership coefficients for each segment relative to segment 1. The 
probability of being a member of segment 2 as opposed to segment 1 was increased with land 
ownership and residency closer to the Lepsämä area. Most of the covariates were statistically 
significant contributors to segment 3 membership, implying that respondents of segments 1 and 3 
differed the most. For segment 3 membership, a low income level and lower frequency of activities 
in the case study area appeared to be significant contributors. Attitudinal factors also contributed to 
segment membership. Segment 3 individuals seemed less concerned with regards to environmental 
issues on a general basis, and also less in favour of a landscape value trading scheme. However, the 
same respondents supported probably greater landowner responsibility for landscape management 
sustainability issues. Respondents who lived further from Lepsämä but visited the area more 
frequently to participate in certain activities showed a higher probability of being members of 
segment 4 rather than segment 1. Segment 1 respondents appeared to be the most adherent ones 
regarding landscape value trade. Segment 2 and 3 members were less attached to their area of 
residence compared to members of segments 1 and 4, while they appreciated the landscape more in 
its current state3.  
 
 
4.3. Implicit prices and WTP estimation  
Table 7 reports the implicit prices or the marginal WTP (MWTP) values for each landscape 
attribute for the LCM with covariates. For comparison, estimates for the CL model are also 
presented. The implicit price of the alternative specific constant is additionally provided. The CL 
model resulted in a negative MWTP for the alternative constant term, i.e. for any change from the 
status quo situation. The LCM model, however, predicted the opposite, and it can thus be 
interpreted that respondents were on average willing to pay for marginal improvements on some 
attributes not included in the choice sets, something that CL was unable to capture. As expected, 
based on the LCM with covariates, the highest MWTP values were for improving the presence of 
animals (€82.52/person) and renovated buildings (€35.78/person).  
 
                                               
3The attachment to the place variable does not necessarily refer to the area under analysis, but rather to the respondent’s 
area of residence. However, within the choice set questions, respondents were asked to focus on the landscape of the 
Lepsämä area, which is mainly agricultural.  
 
 
Table 7. Implicit prices for CL and LCM with covariates  
 
CL LCM with covariates  (weighted) Rank  
Alternative 
-49.34 
(-69.86 to 28.82) 
101.97 
(48.29-155.66) - 
Uncultivated  
-0.10 
(-1.33-1.12) 
0.58 
(-1.53-2.70) 7 
Plants 
0.50 
(-1.22-2.22) 
0.74 
(-2.31-3.79) 6 
Horses 
79.38 
(63.88-94.87) 
63.70 
(37.31-90.09) 2 
Horses&cattle 
102.69 
(86.02-119.36) 
82.52 
(51.08-113.96) 1 
Waterbuffer_15m 
4.37 
(-7.88-16.61) 
2.77 
(-18.62-24.16) 5 
Waterbuffer_15m 
10.58 
(-1.72-22.88) 
6.94 
(-14.07-27.95) 4 
Buildings_torn down 
-5.47 
(-18.17-7.22) 
-21.02 
(-46.30-4.26) 8 
Buildings_renovated 
56.62 
(43.32-69.92) 
35.78 
(11.29-60.28) 3 
95% C.I in parentheses  
 
To estimate the consumer surpluses (CS) for alternative management scenarios, we defined three 
scenarios of interest. Scenario 1 sets the attributes at their median level. Scenario 2 applies the 
highest level in each attribute. The third scenario uses the highest levels for only the significant 
attributes, while other attributes are included with the baseline level. Formula (5) was used to 
calculate the corresponding CS, including the alternative specific constant term. If all respondents 
were taken into account, the median level scenario produced an average CS of €147.57. The highest 
level scenario and the scenario that improved only the significant variables in practice yielded equal 
effects. The segment-wise results revealed the winners and losers. Segment 1, comprising 48% of 
respondents, had over double the average welfare effect of improvement. For segment 3, the 
scenarios did not imply landscape improvement but deterioration. However, this could also be 
policy related, as the respondents in this segment were opposed to any change but still had a 
positive coefficient for some attributes. The respondents in segment 4 were the most demanding, as 
the median scenario implied a negative effect for them, and only the highest levels of attributes 
could generate positive effects (Table 8).  
 
Table 8. Scenarios and respective consumer surpluses (€/respondent) 
 
Baseline scenario Scenario 1  
median level 
Scenario 2: 
higher level 
Scenario 3: 
only significant at the 
highest level 
Uncultivated fields 10% 5% 0% 10% 
Number of plant species 3 5 10 3 
Grazing animals No animals  Horses Horses & cattle Horses & cattle 
Water protection zones 7 m, mowed 15 m, mowed 15 m, natural 7 m, mowed 
Production buildings 50%  ramshackle All torn down All renovated All renovated 
 Consumer surpluses (€) 
Seg. 1 
 
292.05 431.72 420.08 
Seg. 2 
 
25.17 57.96 44.28 
Seg. 3 
 
0.96  -8.44 -3.95 
Seg. 4 
 
-44.56 41.76 51.89 
All (weighted) 
 
147.57 227.52 220.27 
 
 
5. Conclusions 
This study presented the landscape management preferences of residents from a typical agricultural 
area in southern Finland. Results on the importance of characteristics revealed that in the 
agricultural landscape, the separate visible landscape elements such as grazing horses and cattle and 
the condition of production buildings were of particularly significant importance. These results had 
similarities with previous studies that revealed the importance of integrating farm buildings into the 
landscape (Rambonilaza and Dachary-Bernhard, 2007), of farmyard tidiness (Scarpa et al., 2007) 
and of cultural heritage defined in terms of preserving the traditional character of farm buildings, 
livestock breeds and farming practices (Colombo et al., 2009). However, our study differed from 
the previous literature in that it was oriented towards measuring the importance of various attributes 
in the regular agricultural production landscape, thus offering a broader perspective on landscape 
preferences. 
Allowing heterogeneity provided a much more versatile picture of the residents’ preferences. 
The four identified resident segments differed considerably from each other, but only one segment 
opposed landscape improvements. Respondents in that segment (‘Expenses conscious’) had a 
significantly lower income level, less frequently visited the area for recreational activities and 
supported landowner responsibility for landscape improvement. The remaining three segments were 
comprised of respondents who attached a positive value to any change from the current state of the 
landscape.  
For respondents in segment 1 (‘Majority: animals and buildings matter’), attitudinal factors 
seemed to be the significant determinants of their choice, since the segment was formed of people 
with positive environmental attitudes and a high willingness to support a regime of landscape value 
trade. Respondents of segment 2 (‘Positive towards any improvement’) emphasised several 
landscape attributes. Landowners and people living closer to the area under analysis were more 
likely to belong to this segment. Finally, the members of segment 4 (‘In favour of natural 
development’) also positively valued all landscape attributes with the exception of the proportion of 
cultivated land. Although they lived further away, they were more attached to the area, tending to 
visit it more frequently. 
Previous studies have shown that preservation of the agricultural landscape has value in its own 
right (Drake et al., 1991; Hasund, 1998; Sayadi et al., 2005, 2009; Rosenberger and Walsh, 1997). 
Some studies have also guided polices such as agri-environmental schemes (e.g. Hackl and 
Pruckner, 1997; Kline and Wichelns, 1996; Campbell et al., 2005). Our study contributes to 
previous findings by providing information on intrinsic values, as well as guidance in policy 
decision making for either landscape management or for measures included in agri-environmental 
schemes. The compensating surplus measures provided information regarding the high importance 
of landscape values for residents, as they ranged from €147.57 to €227.52 per respondent, 
depending on the scope of improvement. The majority of the willingness to pay was targeted at the 
presence of animals and the renovation of production buildings. This study focused on agriculture-
related attributes, but the alternative specific constants indicated that unobserved effects were 
significant, with a high value indicating that more attributes would produce more distinct welfare 
estimates. 
The choice experiment showed its strength in providing information on the relative importance 
of each landscape attribute. As we did not have a clear presumption of the heterogeneity of groups 
regarding their landscape preferences, the latent class model was a feasible method for estimation. 
Our results also demonstrated that the classes with homogeneous preferences were not easily 
identified with one or two background variables such as land ownership or length of residence. The 
LC model allowed identification of the winners and losers with respect to the proposed policies. 
The segment of 21.07% of respondents that opposed the management policies was revealed to resist 
these policies not because of the actual landscape changes involved, but more because of the 
proposed policy and payment scheme. Although they were the losers, actual changes would not 
cause compensation needs if participation in the policy were voluntary, as suggested in this study. 
However, the heterogeneity of preferences would still complicate the formulation of the content of 
the management policy, even on the local level. In our case, a decrease in the proportion of 
uncultivated land, an increase in the crop variety, the management of water protection buffer zones 
and tearing down of buildings all raised contradictory opinions.  
Our case-specific study came to a conclusion regarding the policy-relevant welfare significance 
of landscape attributes. The landscape impacts of intensifying crop production, interpreted as the 
number of plant species cultivated per hectare, was minor. However, this result does not encourage 
revision of the intensification of crop production as such. Instead, even though the costs of 
landscape management measures were unknown, the results indicated that the benefit-cost ratio 
might be improved by producing simple positive focal points such as the presence of animals as a 
landscape attraction and the avoidance of landscape damage due to ramshackle production 
buildings. Although beyond the scope of agri-environmental measures, the recent trend of increased 
recreational riding activity and the “horse zone” around larger cities provides a positive landscape 
impact. However, animal husbandry, particularly milk production, is generally becoming 
increasingly concentrated in northern and eastern Finland, where the production often takes place 
indoors. Landscape cattle as a new environmental measure in those areas where animal husbandry 
is declining might be one solution. On the other hand, it is not only a question of a separate 
landscape policy, as the diversification of production in agriculture would also serve water 
conservation and waste management. The results could be also interpreted as a recommendation for 
organic animal husbandry, as outside pens are also required in organic production.    
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 Appendix  
 
Summary of covariates  
Variable name  Description Mean Std. deviation  
Ownership  Respondent owns forest or agricultural land  (1 = Yes, 0 = No) 0.224 0.417 
Income_low levelR Gross household annual income under €40 000 (1 = Yes, 0 = No) 0.341 0.475 
Income_middle level Gross household annual income between €40 000 and €70 000 
(1 = Yes, 0 = No) 0.401 0.491 
Income_high level Gross household annual income is over €70 000 (1 = Yes, 0 = No) 0.258 0.438 
Resident_LepsämäR Respondent is a resident of Lepsämä (1 = Yes, 0 = No) 0.454 0.498 
Resident_Perttula Respondent is a resident of Perttula (1 = Yes, 0 = No) 0.314 0.464 
Resident_Röykkä Respondent is a resident of Röykkä (1 = Yes, 0 = No) 0.231 0.422 
Frequency_activities  Frequency of activities in the landscape area during the past 12 
months. Mean score of the following 12 activities (frequency level 
ranges from 1 to 6) :  
o walking or jogging 
o cycling riding 
o taking photographs 
o studying the fauna and flora 
o snowmobiling or motorcycling 
o car driving 
o hunting or fishing 
o picking mushrooms 
o cultivating land 
o managing forest  
o moving in the region for work-related issues   
24.810 7.979 
Envir. attitude  Respondent’s concern for environmental issues related to agriculture. 
Mean score of the following factors (level of agreement ranges from 
1 to 5):  
o Prevention of soil erosion 
o Prevention of odour emissions 
o Water 
o Diversity of agricultural plant species  
o Diversity of fauna and flora  
o Prevention of GMOs 
o Landscape management (such as preventing aforestation 
and building maintenance) 
o GHG emission reduction   
3.397 0.557 
Land. value trade view   Respondent’s belief regarding landscape value trading (LTV) 
scheme. Mean score of the following statements (level of agreement 
ranges from to 1 to 5): 
o LTV is a good way to protect the landscape 
o Landscape value trade is beyond my budget 
o Residents of the area would agree about the landscape 
values  
o Implementation of LTV would be quite uncertain 
o Landowners would be adequately compensated in landscape 
value trade  
o Organizing landscape value trade in practice is difficult 
o Not all landowners of the area are willing to participate 
o The landscape is well taken care of without landscape value 
trade 
2.697 0.573 
Owner responsibility  Respondent’s belief regarding landowners’ responsibility for 
landscape management issues. Mean score of the following 
statements (level of agreement ranges from to 1 to 5): 
o Compliance with agri-environmental measures is an 
effective way to maintain the agricultural landscape 
3.112 0.400 
o Regardless of receiving subsidies, landowners should be 
obliged to protect the landscape 
o Landowners should bear the cost of landscape management   
o Consumers of agricultural and forest products should bear 
the cost of landscape management  
o Taxpayers  should not cover landscape preservation costs 
o Rural residents should not bear the responsibility for paying 
most of the preservation costs 
o The rural landscape could not be preserved by voluntary 
initiatives    
o The actions of competent authorities regarding landscape 
management and development are not adequate 
 
Attached Respondents’ level of agreement on a set of statements concerning 
how attached they feel to the case study area. Mean score of the 
following statements (level of agreement ranges from to 1 to 5): 
o I feel like a part of this landscape 
o These landscapes represent Finnish character to me 
o I am happy when I am looking at this landscape 
o I feel that I can be myself in this region 
o I miss the landscape when I am away 
o This landscape evokes memories within me 
o I prefer these landscapes to any other  
3.788 0.792 
Appreciate Respondents’ level of agreement on a set of statements concerning 
how much they appreciate the case study area. Mean score of the 
following statements (level of agreement ranges from to 1 to 5): 
o The region of Nummenpää-Lepsämä is important most of 
all for its open field landscapes 
o This landscape holds many features of local history and 
culture 
o The landscape of Nummenpää-Lepsämä is good the way it 
is 
3.781 0.733 
 
 
 
 
 
